Deletion of ADAMTS5 does not affect aggrecan or versican degradation but promotes glucose uptake and proteoglycan synthesis in murine adipose derived stromal cells.
ADAMTS5 (TS5), a member of the aggrecanase clade (TS1, 4, 5, 8, 9, 15) of ADAMTS-proteases, has been considered largely responsible for the proteolysis of the hyalectans, aggrecan (Acan) and versican (Vcan), in vivo. However, we have reported that ts5-knockout (KO) mice show joint protection after injury due to inhibition of synovial scarring and enhanced Acan deposition. Also, KO mice have an impaired wound healing phenotype in skin and tendons which is associated with Acan/Vcan-rich deposits at the wound sites. Moreover, the Acan and Vcan deposited was aggrecanase-cleaved, even in the absence of TS5. In this study, we have used adipose-derived stromal cell (ADSC) and epiphyseal chondrocyte cultures from wild type and KO mice to further study the role of TS5 in Acan and Vcan turnover. We have confirmed with both cell types that the aggrecanase-mediated degradation of these hyalectans is not due to TS5, but an aggrecanase which primarily cleaves them before they are secreted. We also provide data which suggests that TS5 protein functions to suppress glucose uptake in ADSCs and thereby inhibits the synthesis, and promotes the intracellular degradation of Acan and Vcan by an ADAMTS other than TS5. We propose that this apparently non-proteolytic role of TS5 explains its anti-chondrogenic and pro-fibrotic effects in murine models of wound repair. A possible role for TS5 in an endocytotic process, involving competitive interactions between TS5, LRP1 and GLUT4 is discussed.